ppm. The growth was retarded by thyroidectomy which was recovered by thyroxine administration.
In the thyroxine-administered group, growth rate was higher than that of the sham-operated control group. Both the rates of muscle protein synthesis and breakdown were decreased by thyroidectomy and tended to be increased by thyroxine administration.
Plasma thyroxine concentration was 35% lower in the thyroidectomized group and was 340% higher in the thyroxine administered-group in comparison with the control group. However, there was no difference in the plasma triiodothyronine concentration between the control and the thyroxine-administered groups, even though the concentration was 60% lower in the thyroidectomized group than in the control The experimental diet (CP 20%, ME 3250kcal/kg) was mainly made of ground maize and purified soya-bean protein as reported previously13). Water and diet were given ad libitum during the experimental period. When the birds were 45 days old, outliers were removed to save 8 birds in each group and they were divided into 3 groups (sham-operated, thyroidectomized and thyroxine-treated thyroidectomized) by their body weight. The next step was the removal of the autotransplanted thyroid glands. The control birds were again sham operated.
Thyroxine (L-thyroxine sodium salt Sigma Chemical Company, St. Louis, MO) was mixed into the diet of the thyroxine-treated group at the level of 1.2ppm. The experiment was conducted in a tempera-
Results
The effects of thyroidectomy and thyroxine treatment on growth, feed intake, and plasma thyroid hormone concentration are presented in These results are consistent with those reported in the rat1,2,5). The changes in the muscle growth can be explained as follows: muscle growth was retarded since the rate of synthesis was decreased more than that of breakdown by thyroidectomy, on the other hand, muscle growth was promoted by thyroxine administration since the rate of synthesis was increased more than that of breakdown.
The plasma level of thyroxine was significantly reduced by thyroidectomy, but to a smaller extent than expected, and it was elevated to about 4-times by thyroxine administration.
On the other hand, triiodothyronine level in the thyroidectomized group was less than half that of the intact control.
There was also no difference in triiodothyronine level between the control and the thyroxine-administered group. This suggests that thyroid hormones might be supplied from the tissues other than the thyroids.
It has been reported that such possibilities exist. HAYS7) has reported that the gut might play a major role as a reservoir for thyroid hormones. Furthermore, OBREGON et al.10) has reported the possibility that thyroid hormones might arise from extrathyroidal synthesis or ingested food. There was also a possibility that thyroid hormones were supplied from thyroid remnants in the present experiment although this is less probable because the operations were carefully performed. SNAPIR et al.12) have also reported that thyroxine is detected in the plasma of thyroidectomized cockerel while no residual thyroid tissue can be observed. In any case, as the purpose of the operations in the present experiment was to make the birds hypothyroidism, the problem is not serious.
The effects of thyroidectomy on the growth and muscle protein synthesis and breakdown were highly significant, while the effect on the plasma thyroxine level was small. Therefore, the growth retardation due to thyroidectomy could be explained by the changes in plasma triiodothyronine.
Triiodothyronine is believed to be the active thyroid hormone11), and it is produced in peripheral tissue mainly by the liver and kidney through 5'-(outerring) monodeiodination of thyroxine catalysed by 5'-monodeiodinase3). Thus, peripheral deiodination is thought to be an important determinant of metabolic status.
Although the effects of thyroid function on the growth and rates of muscle protein synthesis and breakdown were clearly shown in the present investigation in the cockerel, further experiments are needed for the precise understanding of the roles of thyroid hormones in protein metabolism of the chicken. 
